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Abstract

The green colonial algae Botryococcus braunii is characterized by unusual high
hydrocarbon contents, ranging from 15 to 75% of dry weight, as long-chain unsaturated
hydrocarbons. In two-phase bubble column using various organic solvents, poor recovery
(18 - 32%) of hydrocarbon seems to be caused by insufficient mixing between two
phases, which was operated using only aeration on the narrow interface between
hydrophobic solvent and cell suspension. In addition, hydrocarbon was entrapped tightly
in cell-matrix (formed by exopolysaccharide) of algal colony, which make difficult to
extract using two-phase system. To improve recovery efficiency, mixed-solvent of
extractive solvent (octanol) and biocompatible solvent (octane) was tested in two-phase
column for in situ extraction. In two-phase extraction culture using mixed-solvent, the
algal growth was intensely inhibited even at low concentration of polar octanol solvent.
the hydrocarbon recovery in two-stage cell-recycle extraction showed a 2.9 fold increase
(57%) over that in two-phase extraction. Up to 60 % of hydrocarbon could be recovered
without serious cell-damage in the case of downstream separation for 6 h at the high

recycle flow rate using this process after batch culture.
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Table 1. Effects of various solvents on the cell growth and the hydrocarbon
production in two-phase column.

Hydrocarbon amounts (mg)

at the end of culture Hydrocarbon Production Growth

Solvent Recovery Increase Inhibition
Cell Solvent Total (%) (%) (%)
broth layer

Control 227 227 = =

n-Octane 198 49 247 20 9 10

n-Dodecane 204 53 257 21 13 27

n-Tetradecane 201 45 245 18 9 18

n- Hexadecane 211 56 267 21 18 21

Dihexyl ether 185 84 269 32 19 45
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Fig. 1. Effects of octanol-octane mixture on the Fig. 2. Time courses of recovered hydrocarbon in the
photosynthetic activity estimated by chlorophyll contents solvent layer by two-stage cell-recycle extraction
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Fig. 3. Effects of cell-recycle flow rate on the
hydrocarbon recovery by downstream
separation
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